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sinus beats and did not address sympathetic responses to more 
frequent or complex ectopic beats. Finally, it is possible that 
sympathetic responses vary among patient groups. Perhaps, when 
sympathetic drive is intense, it is difficult to either further increase 
or suppress sympathetic nerve activity. 
We thank Floras for sharing his recording and thoughts with us. 
Clearly, further study is needed to fully characterize sympathetic 
responses to cardiac arrhythmias. 
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What Is the Role of Vagal Tone in the 
Genesis of Life-Threatening Ventricular 
Tachyarrhythmias in Humans? 
Our recent clinical experience (1) is in agreement with the conclusions 
of Waxman et al. (2) in their study of the role of vagal tone in 
idioventricular rhythm, a benign ventricular arrhythmia. We (1) found 
that vagal tone may indeed play a substantial role even in life- 
threatening ventricular tachyarrhythmias in humans. At present, the 
effect of vagal activity on ventricular tachyarrhythmias is controver- 
sial. Although very limited clinical observations regarding the role of 
the vagus on ventricular instability are available, some data exist from 
experimental studies. In our experience (l), atropine administration 
(1 mg) in a stable patient and in the absence of acute myocardial 
ischemia induced a prolonged unusual dramatic ventricular rhythm 
necessitating direct current shock for termination. In particular. the 
rate of the arrhythmia was irregular and the QRS configuration varied 
continuously, which suggests that enhanced automaticity was prob- 
ably the arrhythmia mechanism. In patients with marked vagal 
overactivity, the immediate vagal tone removal may result in a 
parasympathetic-sympathetic imbalance; as a consequence, the mas- 
sive sympathetic activation may induce ventricular instability leading 
to this unusual ventricular tachyarrhythmia. We concluded that vagal 
tone per se may indeed be considered an important factor in the 
protection from malignant ventricular tachyarrhythmias in both ani- 
mals and humans. A major limitation of all the experimental studies 
indicating a protective vagal effect on ventricular instability is that 
they have been performed in anesthetized animals. However, recent 
experimental studies in conscious dogs (3) have confirmed that 
manipulations of the autonomic nervous system may indeed decrease 
susceptibility to ventricular fibrillation: our clinical experience and 
that of Waxman et al. (2) clearly support these experimental obser- 
vations. 
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Reply 
In the case described by Santinelli et al., intravenous atropine 
induced polymorphic ventricular tachycardia. The tachycardia de- 
veloped before an increase in background atrial rate. Atrial pacing 
up to 110 beatsimin did not induce any arrhythmias. Thus it appears 
that the ventricular tachycardia was not secondary to a rise in atrial 
rate induced by atropine. In Figure 3 of the article by Santinelli et al. 
there is a considerable amount of ST segment depression in lead V, 
after restoration of sinus rhythm. This finding, coupled with the 
patient’s significant triple vessel coronary disease, raises the possi- 
bility that atropine induced myocardial ischemia, which in turn 
started the ventricular tachycardia. Atropine could induce myocar- 
dial ischemia by increasing the effects of background sympathetic 
tone on the heart secondary to blockade of muscarinic receptors in 
the region of sympathetic nerve terminals. 
Lazzari et al. (1) described the development of ventricular 
fibrillation after the intravenous administration of atropine to a 
patient with distal atrioventricular block. In that individual, there 
was no increase in heart rate before the onset of ventricular 
fibrillation. There was no clinical evidence of coronary artery 
disease and. during angiography, the left coronary artery was 
normal, but the right coronary artery could not be visualized. In 
Figure 3 of their report, the patient continued to have polymorphic 
ventricular tachycardia for 2 h after reversion of ventricular fibril- 
lation. Thus, whereas it seems clear that withdrawal of vagal tone by 
atropine can lead to ventricular tachycardia or ventricular fibrilla- 
tion without an increase in background heart rate, the mechanism 
underlying this reaction requires further exploration. 
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Correction 
In Gillebert et al. (J Am Co11 Cardiol 1989;13:483-90), the 
first line of the abstract should read: To analyze the 
influence of loading patterns on cardiac pump perfor- 
mance and cardiac relaxation, the effects of preload on 
peak length-tension relation and of systolic load clamps 
on peak length-tension relation and on relaxation were 
analyzed in isolated cat papillary muscles. 
